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FOSSIL LIZARDS FROMTHE EARLYPLIOCENE
BLUFF DOWNSLOCALFAUNA

by Brian § Mmknuss & Mark N. Ultchinsov

Summary

Muksi-v-., li. S. X Ihm uinson, M.N-(20(HI) tosfcil lizard*, front tin- Larl\ Pliocene hTuff Downs Lixal fauna.

imin H Sol S \u-;t I24<h. 17- .KOI May. 2QflD.

The li/;irtl fauna nl llie Lady HliuCene Uhill Downs Local Duma consists ol memhers oJ the lamrhev

Scmctdac. < tckkonidae, Apamidac ant.1 Varanittae. At least three iTVhtg scineid la\a. l.^niiu Iwsnuri. TftkflUt

\r itu <>ule\ and h member ol lhe lutltimprus tfttovii complex, have been identified I'mm dentmv, maullaiy iflVS

skull poof I'lrmeniv The yckkomds are icpresenre J hy a nearl\ complete dcnlary. which is tentatively uTenvd
10 !he living tftfmK Urtrro/hUia. Agamids arc represented hy iiiinlentihcd lieutun lemuins. A giant varanid.

?\!<'it<if<wiu \p., wu.* llie only extincl lizard lountl: ftllwr smaller varanid remains were aUo ftcnvctsd- The

eckkomd is Ihc lit si uihlished Pliocene rerurd olilie family Irorn Australia The latum. emiMstiiHi largely ol taxa

wall ulosi phyleiie Inks to Ihc modern lizard fauna ol "casicrn Australia, is a liirilier cuimplc ol the c\nlitiion;»>

conservatism of Australian lierpelolovMcal assemblages since the Miocene,

Kit Worms; Pliocene. BlulT Downs local lania

'Xh^ultnutK vaiauid.s.

lizards, f ^rrnut- Ithifiia. hulninfn tt\, (fi'duttUffht,

Introduction

St|iiaoiaios are poorly represented in the Australian

lossiltm>i.Jl.Moluar19X2. i9N4a.b\ I9.S5, 1991). The

few records older lhan Ihc K.-T boundary

(Uariholomai 1979) uie suspect, us ihc groups to

which thev were assigned (Paliguanidae and

Ptolaclcrlifoimcs) are now thought to be non-

si|uamale or, at best, vt' uncertain ulfiuilies, Muluat'

(1985) reported that vertebrae of a small lepidosaur

(possibly a sphenodorJidl had been lound in the

Ctetaei-ittis li*olebuc lormalion ol Queensland- Some
fragmentary remains |>I lizards including a rib

(planncry k Rich 19NI). a humerus (Molnar |9K(»

and an incomplete maxillary (oi dentaryi {Molnar

|9NS| have yet lo be fully described. A Mtpposed

lizard jaw from the eaily Cretaceous Dinosaur t ove

has proven lo be a fish <;V1olnar & Czeclnua |99(M.

The earliest Australian Tertiary lizard mentioned m
tin

1 lileralure (based on a submitted manuscript cited

in ("In It ft w/i 1991 ) is from the Locene Tingamurra

Local fauna (Molnar [Wl^ Now published, this

p.ipri ((lodlhelp i'( aL 1 992) reports no It/ards.

{ inpublislied data do e>4st |o injieaic- iIk presence ol

st]uamutes al llie sllO (MND. pers, obs.i mil the

remains are ai presenl, loo few and IVae-mcniaiy to

reach conclusions reyardinp iheir relationships lo the

living fauna. The litst eunlirmed reeord i»l

laeertilians with modern day eounlerparls comes

from ihc Oligo-Mioeetit deposjis of eetural Australia

(Stirton e/ aL l%7 (this reeord is actually of a snake

vertebra) (see Lstes IVS4) (Bstes I0S4; Pledge

I9S4). The Miocene limestone deposits of ihc

Rivei-sletgh area of noilh-wc-stern Queensland are

known lo contain lossils of agitmids. varatuds.

tiekkonids and seinieids (Archer cl dl 19K L
>, l

( )°l:

Covaeevteh cl aL 1
l ^0; Hutchuison IW; Shea &

Hutchinson \9$3.l

Pliocene records o[ lizards include \unt/tti\ sp

indent, and filUfmi sp. from the Curramulka Local

raunu (Pledye IW?), Wiiflift '^P- bom WclliniMon

Caves (Hand tt al. I9SSK Mc^alaaia sp. fnun Ihc

Cbinchilla Local fauna (Heelu H)75» and a lizard

from the Bow Local Fauna (Sktlbeek I'WOl A\rehet

(l^7b) teptirted an aeamid arnl \arauus sp. from the

L;uly Pliocene bluff Downs Lpcfll hauna. A number
nt iitin-so.uamaiitn taxa lias been previously reported

from llns launa (Archei (976, l
l ^N2: biuthoh.mai

|07K: Archer & Dawson 1

1 ><S2: Rich & van lels

1MX2: Boles LV: Vlackness IW4 : Mackness 1995 a.b:

\Villi> t\: Mackness Pz°6; Thomson & Mackness

PzVM: Wn»e ^ Mackness 19901. I he present papei

describe^ du- lizards identified to dale and discusses

llie implications !m palaeoeculogy oflhe site and the

pallern of lizard evolution ui Ausliafut.

Stlii.nl i-l Uinlit-it. \\ Nii. iu'is, 1 nivL'r*.i*y i»l Nuw .Souil VV;il..'-

Knr.invion NSW2(1*2-, IV.--C)H adllreSfl P' > H"V 5r.O |!..rw;,!i

t.X.I I'-l" I- mail; mvV.ulaniiiC«-ttJiH|'ir-iT)\v.ii'iti

IvpatliiiL-nl (11 lk-ipcn)K'i!\. Suullt Aioli.dmn VTft5<l ''•"Uli

l.-n.nv ^Ui^»ldt! S,\ 5fH>U,

Malerials and Methods

Possil remains of repliles weie obtained through

quarrying oi Ihrotiyh wet sieving *>1 sedimenis
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Tmh 1 I. Measttrement (ftim\ nf 'dorsal .'Megalania vertebrae against Varanus gigunifiis \erfehrac. Measurements

as defined in Mediods. Rtmgd (mean ± standard deviation}. Data for V. giganieus are taken from Stm'tlt < /V/6J

Specimen Ni Pr-P HVV/l'r t'u CW/Pr^Pc Pr-Pr/Pr-Po

V. fcigtifitruM 20

Fossil 7

34.5-27,1 i23J±A4)
3l.7-45.Sl3n.4i W)

Q.54»0.ti4 (O;5ft+.t»05

0.4M-().57(0.53_t(U|

(>35-().M<n.5sH()(|f>) O.XN- 1.01. ;(!,<) 2+ 007}

0.56-0.72 (fi\63±06) 1 .07- 1,21(1, I4i.06)

Tabi.f 2. Measurements {nun) of indivithud J Mcgalania vcriehrae. Measurements as defined in Metlufds

{Mean ± standard devi,nion).

Specimen Pt-Po Pr-Pr Po -hi liW cw Type

RM35 31.7 *S.2 I4J I53> 193) Dorsal

KH234 4Q.fl 40.5 12 j 12.0 25," Dorsal

F23235 317 - - Dorsal

FZ3236 32.1 - 32.0 16 X - Dorsal

F23.23.7 32.7 «.* - ii? 19 o Dors a 1

F2368J 3&g H.N - &3 21. X Dorsui

F236MS h.S 53.5 2&7 3-zy Dorsal

P23684 ML3 - 29.0 - 14 J Cervical

(Mean/.SD) (36 4+5.31 i (43 .2*74)5
j

(36.3+5 4X) il". 7+4.2) (24 It5.il

Specimens were examined using a Wild M3Z stereo-

microscope with eyepiece micrometer and drawing

tube. X-ray microanalysis was carried out using a

JEOL .ISM 35 scanning electron microscope and

i
M

i -v dispersive X-ray detector. Terminology lor

hones follow^ Romcr ( I
C>5(S>.

Measurements

Measurements made using vernier calipers

accurate to 0.05 mmarc summarised below and

largely follow Smith (1976). Statistical analysis of

these measurements is provided in Tables 1 & 2.

Vm*!khral la-Mini (PR-PO i
- measured as Ihe

gr.-nlesl distance from the anterior L\\y.c ol I he

pre/\gapophysis lo ihe posterior k:c\^ ol the

posl/ygapophysis.

PREZYCIAP0PHYSTA1 Width (PR-PR) - measured as

die greatesi dislance between the edges of ilv

prczygapophyscs.

Pnsi/v.u'oriivsiAL Wimii (FQ-PO) - measured

as the greatest distance between the edges of the

posi/ygapophyses.

CENTRUMMINIMUMWidth (BW>- measured asdic

smallesl dislance across ihe centrum.

Oinovlau Widiii (OW) - measured as Ihe greatest

distance between the condyle.

Abbreviations loi specimen numbers: QM I

.

Queensland Museum fossil numbers; SAVIA, South

Australian Museum, Adelaide; AR, University ol

New South Wales Research Collection. Site

localities arc listed in Archer & Wade (I976) aiul

Vlackuess (unpuh.i.

Systematica

Family Gekkonidae Gray, IX25

Subfamily Gekkoninae Underwood. 1954

Cf. Ih'teronot'hi sp. (Grav. 1X45)

(FIG. I A)

Material examined A single nearly complete lel'l

dentary (QM F23655) ffom fcVS Site.

Characters

Gekkonid dentition is characterised as isodoni with

a large numher ol cylindrical, pointed teeth confined

to ihe marginal bones (Edmund 1909). Sumida <v

Murphy ( 1987) have amended ihis by reporting that

gckkonoids typically have bicuspid loolh crowns, the

cusps being separated by an apical gl'OOVC

Allocation of ihis specimen lo f/cteronotia is

justified below.

Description

The specimen is an almost complete left dentary.

complete anterior lo the level of the posterior end ol

the tooth row and retaining most of the angular

process. There are 36 teeth or loolh loci. The jaw is

relatively slender and curves mesial K at about the

level of the L8 ft loolh. Meckets's groove is

completely obliterated by dentary overgrowth. The
internal septum is not exposed by the splenial notch,

which extends anteriorly to the level of the 29" 1 loolh.
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Fig, 1 (A), el". HriertHiotio sp. QIVI F23655 left deniaiy. lingual. Scale bar =2 mm. <Bh Agamid indent QMF7XI2 dentarv

lingual. Scale Far =
I mm. (C-F), !Me\>uktnia sp. QML236K6. dorsal vertebra. (C). Lateral. iDl. Anlenor. (h). Dorsal.

(F). Posterior. Scale bar = 20 mm.
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The rcci h are dehcaic. sharply pnrnied and weakly

bicuspid, wilh a lingual cusp scl oil by a groove and

tying lower than the apical cusp. There is Hide

variation "in loolh £\i& apart frorti a slight dinriiiuliou

posteriorly. The denial sulcus is well demarcated by

a lingual parapet. l.abinlly, die jaw bears lour

widely-spaced menial foramina, the mosi posterior

level with ihc 25 th tooth.

Dlftlt'ttStlHtS'

Jaw depth ) at ihc level of ihc posterior most loolh t.

?d mm, length uf looth row, 12 mm: height o! 14'"

loolh. 0.4 mm.

Kcinarks

The deoUiOes ol gekkonids are eonsci\;itive.

making identification difficult. Pygopods have

highly variable and specialised jaws (Hutchinson

1007), none of which strongly resembles the

spec it nen described. Most ol the larger

catpliodactylincs have distinctive. lapeniig niulli-

toothed (> 40t dentarie.s quite unlike this specimen.

However most diplodactyhiieN and Ihe Australian

gekkontucs have less specialised jaws which arc

superliciatly suuilar to each other. Ol the gcucia

examined (all Australian gekkonotds except

Puihiotfitu tidtfllyhtS {=f\fuH*>ihni\iit\\)„ Ihc most

similar to QMR23&?5 is UctcraHoiia. At present.

this attribution >s based only on the combination of

jaw proportions, loolh number and Size; objective

crileria tor most gekkomd jaws have slill to fete

developed.

/f,'rti<>n<>tii{ hi/h.'fi (Gray. IK4?) is a wide ranging

complex ol at least two biseuuil species and

numerous all Te male parlhenogenelk clones

Mcmbcts of ihe complex are found throughout

mainland Australia (Moril/ I9K3; Morily ct ol. 19X9)

Ill ,t \anely <>! habitats ranging from deserts lo closed

loivsi-s. ffttt'mnrttitt htnot'i is nocturnal M\d feeds on

arthropods (Bustard W6ft 19711). The relationships

»>t the two other species, //, spclvu (Kluge, 1963) and

// phtittfvfis Siorr, 1989 Lo the known chromosome
lines ;ind lo each other are vol to be clarified.

Feuding the clarification of species boundaries, we
can make no firmer allocation ol the fossil specimens

l ban as a possible Ht j wty>nntiu species.

I ussil ui'kkomds have also been recorded I'rorn the

Quaternary ol Queensland (Archer 1 97*)

Family Agamidue Gray, 1X27

Unidentified Material

(FIG. IBl

\ h(U fait cxtftfiittcil: 1 wo fragmentary nc-hi

deniaries. ihc symphysial region of Ihc jaw iQM

F23fi5h> FYS site, the other (QM F7XI2T a partial

denlary bearing the mid to-rear .seeiton ol' the loolh

row from Main Site.

CluiViHten

Agamtd reptiles are distinguished by having ;l

dentition combining one to three anterior pleurotlonl

leelh followed by acrodont teeth. Other agnmid

fealures are summarised by Fstes (

l

L >X3).

Dvsi ripfion

Both specimens are from relatively niodcraie-si/ed

iudividuah. I tie partial right denlary (QM F?8l2l

bears seven acrodont leelh. The last implanted looth

is followed by an empty locos. The denlary is broken

anteriorly at whal is estimated lo have been aboul the

miil-point of Ihe loolh row.

The second specimen. (QM F23(i5bi. is ihc

svmphysial region of a right denlary. h bears two

pk'iuodonl tooth loci lone looth present, one absenl i.

followed by five parity damaged acrodonl teeth.

Three elosely-spaeed menial foramina are preserved

on Ihe labial .surface of Ihe specimen, the (bird being

siluated below the brsi uciodont loolh.

law length (QM F7SI2), 7,8 mm: (QM F23n56),

_i
l

> mm.

Remarks

Archer (197b) suggested thai Ihe small righl

denlary (QM F7H12j was simitar lo some species q|

Amphihahintx. Since thai lime, the generic

classi lical it >ii "I Ausiralian agaimds has been

considerably revised (e.g. Storr 1982) and fin titer

review of the phylogcny of the Australian dragons is

likely (Greer I9K9) Covaeevich lU aL il990t

identified several problems in identify int.- aganiid

remains and we follow theii eaulion in not

identifying these denlary fragments past family

level.

Dragon li/prds are divided into three hncagc:-

w it bin Australia, the amphibolurcnils (\rft.sn

Hulclnnsoii & Don nel t;n i 1^3). HvpMhtni.s and

Phy.sj<>fi<ii/u{\. The amphibolurids inhabit ncarb 1

all

enviroitmenis excepl wel forests iHntchinsoii l/t

Donnellan \9&$)*Ptl&fiftH(lthn$ occurs along streams

in a variety nf liahitals v\hile lfyf>\itnrii\ is u-sttietcil

tO closed canopy forests (Widen I9\M).

Fossil agamid.s have been recorded from the

Quaternary of Queensland (Benneti IM7o; Archer

I97S; Archer it Brayshaw I978i, New Souih Wales

| Kyder 1974: Dodson rt <ii. j"W3: Balme t
u9.S)afid

South Ansiralia illale k lindale 1931); Hope d <tf

\

l il7; Smtlh P>7b. rSjti Smith !

l »S2. Fledge

19901.
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liimil\ Varanidac tiray, 1X27

i

'IMt'^ulattiu sp.

(I KiS IWMC)

X'Uitviial c\tin>iin'tl- Two isolated cervical vertebrae

iQM F23684) JUY Silo. iQM 123 233) Main Sit?,

seven isolated dorsal vertebrae {QM RI35. QM
1-23234. QMF23235, QM 1-23230. QMT23237)

Miiin Site; fQM l
; 232oSb, QMr-232687) DMLSite

ami condyle lia^incnts (QM F23$l8j<

ChuuuH'n
\'h'i>t tit/tiiti is characterised, in pari, by having

massive thoracic and fufihar vertebrae with weakly

developed /yuosphenes (absent in lypical Yuranits)

as well as small depressed neural canals. The adull

icclli of Mi'^ti/itniit arc large and sliyhlly recurved

distally. The anterior jutting edgi^ is rounded and

Serried JiM^H>. The posterior cutlim! edge is Lhiu.

bladcdikc and serrated alone lis entire length tHecht

1075).

The two isolated toxsil cervical vertebrae are

similar in overall morphology to those Iroin an extant

Varttiws vttrtu* (While. I7"()i (AR7MI) but are

some 22 r
}i largoi. Both Tossil vcrlebrae lack neural

spines bul bear hypapophyscs with the grooved,

knoh-hkc extremities charactcnslic of large s,/ed

varanids. The coiyle is more robust and less flattened

ihan thai of the cxraul species and the condyle is less

ovale. Both these tenures may he allomeiru in

nature, however. The tlorsal vertebrae are much moie

massive than those of any extant varanid. Tables I &
2 summarise the measuivments of die IMfimlaniti

vcrlebrae. The animal represented was clearly larger

than modern varan ic counterparts such as the

pcrcniic hrm/uts gfydfthrttik wilh the largest dorsal

vcrlebra heing almost 7t)% larger Ihan I hose

measurements supplied for a peienue bv Smith

(N7o>.

Remarks

The assignment of the larger varanid vertebrae to

Mr^olnnui is made on the basis ol convention,

\<ir<tmt\ and Meiatl'titut are ihe two genera

recognised from Australia, bill the l wo are separated

primarily on si/e. Hstes (l l )83) doubts whether the

two ought lo be genetically distinct. Mtfialaiua

priya Owen, Iwll b5 l\\£ OJlIy species eurrenlly

recognised and is significantly larger Ihan all extinct

ami extant varanids. Lurge varanid vcrlebrae arc also

known from the Chinchilla l.oeal Fauna (Ilechl

\'Q*t$) and these akM| wilh ihosc from Bluff Downs
arc currently being studied by one oi ihe authors

( R.M.). Ilechl I l

l )75i in his study of M. prfccti llOlCt]

lhai there seemed lo be iewct caudal and cervical

vcrlebrae assoeialed with remains of Mrt>nf t /niu

compared wilh Ihe expectation based on W/nvw/s.

This suggested to him that Mt'y,iiktn/a may have hail

a proportionally shorter neck and tail than cxiani

varanids. No eaudals have been recovered from the

large varanid from Blul! Downs.

\ at amis sp.

iHCi. 2D-.I)

Mult'Hul rxantiiu'd: Isolated dot sal vertebrae (QM
J 7774 QM1-23238. QMFOBS*] Main Site; (QM
r-'23o83) HVS Site; isolated caudal vcrlebrae (QM
K7777. QM J

*> 131) Main Site; (QM FZ36*J, QM
F23fitS3l (SYS Site; and isolated leclh (QM F236S5J.

Cfhifta fvrs

Varanids arc recognised by having vertebrae

ehaiaeierised by oblique coudylc-cotvlar

articulations, particularly in the Ihoracie ami lumbar

region with ihe vcnebral centra conslricted anterior

to the condyles. The bases ol ihe leeth are expanded

and sciilpluiej with fine vertical flWlftg (t-ejervary

l°35: McDowell & Rogcrt 1"54: Romcr W5fr
Hoffxiellcr&Gasc IW>: Ilechl WT5i.

Pt'St riptt'f/ti

'flic Uorsal vertebrae show characteristic varanid

morphology and with a range oi centra lengths

("I able 3) which imlicale a meihum -sized goanna

.such as Vartuitis wntldii idruy. 1838*.

Txiiir 3. Mi'itKttrotwtit^ <nwn .-/ tVWtfl <>f j,>wii v(imm,i\

cttul Varainis vurius t \R7d4

1

>

Dorsal Cervica

QM177 74 U.2 QM1^131 22.0

QM1 2MM I3.S QMITMr.Ni I-K.2

QMVZifa$ lo.s QMmi>K2 157

(.At 12M}K l(i_s QM17777 IIMJ

AK7(S4l(iO 15.3

AK7f.4l(b} I?.

3

AK7Milei 1.^.4

/vR7fi41(d) 15.4

AR764i(c) 15.i.

AK7(4I(0 137

Remarks

Given lhai there appears to he a narrow range ol

measurement wilhin the dorsal section ol the

vertebral column of individual Joannas and thai

there ait 1 two distinct si/c classes of fossil dorsal

vertebrae, ii is reasonable to assume thai either two
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Fm. 2 (AC*. 'IMegalanitt sp. QMF2368G cervical vertebra. (A). Lateral. (B). Posterior. (Ci. Dorsal. Scale bar = 40 mm.
(D-F). Xonmu.\ sp. QMF7774 dorsal vertebra, (D>. Lateral. (E). Dorsal. (F). Posterior. Scale bar = 10 mm. (Ci-J). Varau/i\

sp. QMF9f3l caudal vertebra. (G). Lateral. (III. Anterior. (I). Dorsal. tJ). Posterior. Scale bar = 5t) mm. (K-L). Vliqua

u uiiohlcs QM1-23247 left deritaty. (K). Lingual. (L). Labial. Scale bar = 20 mm.
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svmpalrk species i»r two si/c morphs arc

icp'esetued in ihe fauna. The caudal vertebrae show
;i much widci range tsl! mcn.surementN which is

typical hI'tIms wvimn of the vertebral column. Once
again however, J wo size classes can be inferred

i (illicit i in*; ihiit citbet CWDsvinpatric species or two

size morphs arc prescit. Only one of the caudal

vertebrae f(JM RJ| ^1 > has a complete neural &pi >e

Merle us i 1^42) suggested a relationship between

Nx.lv length ami lail length which lleclu M975j
furthci cMinpolated. suggesting thai the long tails of

some varanids may he a reason fcl flfa dispauite

appearance ol caudal vertebrae over Ihosc bom other

regions o! ihe hotly in Hie fossil record. An equal

number ol dorsal and caudal varanid venebrac has

hctfii recovered from Bl.ilT Downs. Wilkinson (IWSi
has recently listed a number ol vertebral leatures lor

dilfcrenl \itft/fW\ species, Although potentially useful,

ihesc characters have heen selected from single

isolated specimens and therefore cannot take into

account inicrspeeifie and inlraspecifie variation in

vaiailid vertebral characters. Il is nol possible to

identity Ihe lossil vertebrae beyond \aruniL\ s]}., partlv

lIiic io thr current lack of information and treatise the

vcrlchrac recovered were not articulated and wvtv

possibly from several individuals. The verlehrac also

eamc Itorn Iwo dilterent sties, even ihough those silcs

,t\r from comparable dcposiliona! sequences

I Mackness unpuh.l. Ihe si/e of the animal cannot Ix

eMiapolaled from ihe vertebrae given ihe problems

JdCntfftcd above n> well as i|mse identified by llcchl

Varankls are found over a wide range ol" habitats

including aquatic, terrestrial and arboreal and I'totn

tropical torcM.-v to mid deserts (Cogger & llcutwole

I0K1 t. They raiii'L- mer a wide area and e-H most

IihkI Hems including invcrlehrates. verlc'brates :> n cl

carrion (King & Green 107**. I<W a.b; Losos &
Oroenc I9KX; James vutL l

uu 2>.

I'ossil varauids are known from the Quaternary ol

(JuecuNlaud (Archer |V7«: Wallers I9S0; Nope

\W\\ Morion (VH-I: Wilkinson 19951, New South

Wales (Tedford I**<i7; Apliu quoted in Hope l
l >Nl

|

South Australia (Hale & Tindale 19311: Mulvancy vr

tti I'>h4. Smith ISWk J'JK2: Smith \M% Hope cutl.

197/: Williams I4N0; Pledge l<>90» and Wesiern

Ausi.aha (Archer W7t.

I anulv Sctneidae Gray. 182J5

Subfamily Lygosominue Mittlcmatn |05*3

IHn/ftu Grav. 1825

Tilitftui \< iiwoitti-s (While. 17401

(RCi 2K Li

Mainiul tut/titthtl. Almosl complete Icli denlarv

lOM I 213471 RVa She.

(Iwtw icrs

The closed Vleckehau yroovc and die presence and

form o\ several ItfnjW hemt.sphci ictll eomcal cheek

leelh unnjucly characlerisc Ibis as beloueine Io ihe

genus niit/mt (Shea & llntehins*in IW^l

f

h

•Ki riptiim

Hie specimen is Icfl denlary minus anuulai

pn-ccss, a veriieal broken edye runs just posteriorly

io ihe level d llic miemal lacel lor Ihe denlaiy

pnxess of ihe comnnid bone, bin (he complete,

pvtslcriorly projeclin^; eor*>noid process ol Ihe

denlary is slill present. Sixteen leelh or alveoli are

preseni- cheek teeih ineteasing in si/e posteriorly

with ihe largest being ihe 1

1

1

", I ? iU and \%k alter

which hist three are JlfctUptlj smaller. A bulircss

^uppnriinji the mandibular symphysis rises abrupll)

below Ihe denlary as a low keel al ahoul the level i>J

the b" 1 tooth, visible as a fold running posteriorly

along the ventral face t»l Ihe dentary to about Ihe

level of the anleiioi -alveolar foramen. The anlcrior

end of this foramen, lhal is, the apex ol Ihe splcuial

notch, is at the level i\\' the Hi" 1 hioTh.

I he crowns of the enlarged cheek teeth arc

markedly wider than the moth bases, w\\U almosi

horizontal flalleiicd pcuphcral occlusal surfaces

listug Io a central poinl, Striae radiate over the

occlusal surface from this central poini.

XftinunifivtHi

Tooth mw length 22 mm, jaw deplh al level of lasl

loolh 9.5 mrn

Remarks

The hlnftut deitlaiy was lound lying on lop of the

ground at EVS Sue, in an area undisturbed by

quarrying. TossiN aiv often esposed al the HlulT

Downs site through rain and oiJier disturbances The

COloUr <>l 'his patuciilar defilai'v was diffeient from

olhcrs rcCQvErecl horn ihe site, raising doubt about its

provenance- \-ray microanalyses ol mineral eonient

(Pigs 14) were undeilaJcen on the Tthqiui jaw {mm
EVS -Site, an eMant Tih\/toL as well as on fossil bone

hutments of a turtle and a pyihon. both Irom I VS Sue.

The ivmiIlk of these microanalyses showed lhal

silica was a prominent cnustiiueiil ol the lossil hones.

whereas in the exlani niiifitu, lillle silica was

present. Since the calcium phosphate of the hone is

ofiun changed by the addilion or substitution ol other

minerals, such as silica, during fossihsatiou. ihese

icsiilts mchcale lhal ihe Tifiifita jaw Irom F.VS Silc

was fossilised antl probably conlcmporaneous wilh

the Other r^pliles sample*!.

The Bluff Downs specimen is mil distinguishable

from the living '/' \ihunith\ and at least one other

Pliocene 7*7/////./- reported by Pledge (|!&2l from
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m1 also he allocated lo Ihis species.

l-Aammation of these specimens (partial dentary

maxilla ;iikI frontal) by MMI shows them tO be

indistinguishable Horn those of ihc living species,

However, anoihcrmuch largei specimen referable lo

Utitfltri, recently discovered from the Pliocene

Chinchilla Local Kuiuni (Hutchinson & Macknrs.s

unptib. ). is markedly different from any living ov

exlinei species olihe genus.

liiicjini vt'//kv//t/cv ami its sister .species T RiftQS

t.Schucider. \W\) (Sftefl MWty) are ihe most tropical

and forest-adapted memhers ol this genus. I)1i(fnu

sttin<ihlc\ is an adaptable species, found in a wide

vnriely or' habitat types and Hs presence does iku

Ii.ivl- strong palacuccological implicalions.

U s MACKNL'SSA M N. Ill I IVlllNSUN

\fakCJiii- TlfC fossil is not dixluiLUushablc frotn /

/.tyr/m/Gray, 1 K3S

I ^rrmn lioMitcii Kinghom
(Pio.-sa!

*1SS

Milh-rntl i:\ijwuictl: A pariial righl iiia\illaiy

ftaglYlCTIi IQM L23654) EVS Site,

( 7///n/«/('/v

The iita\i!taiy is identified as a spinv-tailed skink

(A__ uttiittn«htwii (Gray. I S3 2 ) group (.settsit Hortoii

1972)1 dll Ihe basis of its tooih morphology having

compressed crowns willi occlusal hlades oriented

$tk h ihal iIk- teeth in the jaws form a serrated cutting

edge.

Ucm t union

Thi' specimen is ihe posterior, suborbital portion ol

the right maxillary tooth row. The V shaped notch lot

Hie jifgtil is almost complete as is the dorsal edge

torbiial run). Poslenor nine teeth or loolh loci aic

preseived. Fhe crowns of more intacL teeth arc

lahioliugually compressed, with angular occlusal

i:iiii!iie edges, Crowns are also somewhai flared hi

lingual view, producing an overall ~aee-of-.spadcs

shape. Tins tooth shape is timiied to members. of !he

L^ernni ainttittyjutmi species group (Morton 197?)

which comprises E. eunniiu'liumi, L. tlcpie.ssu

(Gihilhcr. 1875). /:. Iwuttcn and I- shikes'n (Gruv.

IK45/.

The four living members of ihis species group differ

in the details ol their denlition. t'i>ernij < unnin^hunn

and /• Jcpn \\ii have so,uared-o)T somewhat chisel-

shaped crowns. Hyernut \h'kv\ii and B- k&lHttf *h<W
the greatest similarity to each other and it) QM
K£$6S4, all three having teeth with linguo-labially

flattened crowns which rise to a medial poini. SAMA

speeimen.s of /7 wokesil diffei slightly from those ol

/•. hos/iten in being rather more flared in lingual view.

Ihis expansion being true even of the most posterior

leeih. In /:, hosnwh andQMF23654 Ihe last few leelh

are narrower and more acutely pointed than those of A

hosmen and is therefore allocated to thai species.

Measure menIs

Length e>\' specimen. b.9 mm; depth al level fil

jugal suiure. 2.1 nun; height of largest tooth, 1.7 mm

Remarks

Spiny-lailed skinks are all crevice dwellers,

lypiciilly ill rock outcrops but sometimes also in logs

tuul stumps. The heller studied species {!:,

emminyhumi and I. \(t>kesth are almost entirely

herbivorous in the wild (Brown 1991 ).

hlulampnts l-'il/ingcr, 1843

tuiat/i/ntts tftinvii comply
(PIG. M' i )

Mafeetttl e\,nnineti A right dcniary (QM RH7|
Main Nile. A frontal (QM F23657) MamSite ami

several other fragments (QM R^i5S8j AH S(W "<•

possibly also referable to Ihis luxon.

Clhinicter\

F.ltUtwfifUs' comprises the larger^ more generalised

members ot die Sphenontnijmns Group (Greer P>?9t

in Austrah.i- lis definiiion is currently based inauilv

on scalation and reproductive characters bin initial

work (Hutchinson 1992) .shosvs that by Qfciflg tooth

ituv\n murplmlogv as wt.-lt as jaw robustness al

least Iwo morphological nniu]»s aiv lecoomsahlr

osteologically. the more giiicile waler sfouk,-..

K i//'^v//ii)unienl Si Hibron, 1X39) and its relatives,

and lite more robusl tropical forest species such as

/• ifmnvyi (Roulenger, IKX7>.

OescripUiitt

The denlary is nearly complete, wilh a ttfutll n>w

liearing 24 leelh or tooth loci. Ihe dental sulcus is

demarcated lingually by a pronounced parapet which

diminishes h\m\ disappears at about the level of ihe

22'"' loolh, Meckel s groosc is widely open along ilv

veutrolingual face ofilie dentary. fhc internal seplum

of the dennnv is pitorly developed and does noi show

much posterior extension. Seven menial foramina air

1)resen(. the lasl at about ihe level u[' the 19"' tooih

The leelh crowns are nol flared or thickened. Ihe

lingual face of each loolh crown is verlieal. wilh an

inward-pnueeliiig bultivss ulfscl lo tin- rear The

junction of the lingual face or the loolh crown wilh

the occlusal surface is demarcated by a groove which

separates iwo closely apposed low ralgeil edgex-

\h-LL\Urt>mrnts

Length v\' tonth row. 12 mm: depth of dentary iU

level of the 20'" loolh. IX) mm,
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Fig. 3. (A). Egernia hosmeri QMF23654 right maxillary fragment. Scale bar = 2 mm. (B). Scincidiae indent. QMF23659.

Scale bar = 1 mm. (C-D). Euiamprus quoyii complex QMF9137 right dentary. (C). Lingual. (D). Labial. Scale bar = 20

mm. (E-F). E. quoyii complex. QMF23657 frontal. (E). Ventral. (F). Dorsal. Scale bar - 20 mm.
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Fig. 4. X-ray microanalysis of bone. (A). Recent Tilufttu scstuohtes denlary. (B). Fossil T. stincokles dentary. (C). Fossil

turtle shell. (D). Fossil python vertebra.

Remarks

This specimen is very similar to living water skinks

and is clearly distinct from the more rohnst rainforest

Eulamprus spp. such as E. mttrraxi in that it lacks

their deep jiiws and somewhat large, durophagous

cheek teeth. However, the fossil appears to differ

from E. tftioyii, Ihe living species in the area today.

Specimens of E. quoyii of comparable jaw si/c have

a longer, narrower denlary hearing up to 30 leclh.

Thus, if this specimen were E. i/itoyit\ it would have

tit be regarded as having an anomalously low loolh

count. The proportions and the number of leeth

accord better with E. tympanum (Lmnberg &
Andersson, 1913) and E. heatwoh-i (Wells &
Wellington. 1984), both restricted today to south

eastern Australia.

Water skinks are largely confined to permanent

water with this habit enabling them to inhabil a wide

range of habitats. They are diurnal and carnivorous.

feeding on invertebrate and small vertehrale prey

(Daniels 1987: Brown 1991).

Scincidae indent.

(FIC..3B)

Material examined: Three fragments (QM F23658)

EVS Site: one small fragment (QM F23659) AB Site

and an isolated vertebra (QM F23660) Main Site,

Remarks

Four fragments of li/ard denlary and a vertebra are

not sufficient to be assigned. The three pieces from

the larger skiitk compare well with members of

Eulamprus and are tentatively assigned cf.

EtttampriLs.TUe other remaining fragment represents

another type of skink but not enough remains for any

generic assignment. The vertebra is identified as a

scincid on the basis of characters outlined by Smith

(1976).

Fossil skinks are known from Ihe Quaternary of

Queensland (Tre/ise 1970: Bartholomai 1977;

Archer & Brayshaw 1978; Molnar 1978). New South

Wales (Krefh* 1867, 1S70. 1871: Lamperl 1971:
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Thome N71; Marshall W3: Ryder 1974; Dodson #
tt/. IV l M; Inline IW). Tasmania trSowdlei l°74).

South Australia (Sluing |#8% ll.de & Tindalc 1930;

Tmdule |9J3; Mulvaney 1960; Mulvuncy e/ fl/.

I%4; Smith, |V>76, IMS2; Hope- <•/ tf/. 1977; Sinilh,

|0!ft Pledge 1990. I99J:» and Western Auslralia

(Took I960, 1964; Balmc tf/ ,// r I97K),

Discussion

Mil- paucity of information ahoui liAiids in Hie

Pliocene makes (he BluiJ Downs material

particularly noteworthy. The fauna, in so fai as il ean

be identified, is composed ul species or species

groups thai occur in the modern Charters Towers

area, ihe only obvious exception being the extinct

Mt'tytUmiti, In litis respect, ihe li/ard fauna of ihe

lllul'l Downs Local Fa Unil is similiir to the older

Rivcrslciyh deposits (Hutchinson unpub.j in ili.nl il

represents an early establishment of modern forms in

ihe area, eonlrastine with the contemporaneous
mammal ftUUtil which includes many exlinel lava.

Slow rales of lautial turnover, when compared with

mammals, seem lo he the rule in Terlinry and

Uunicrnary squamates. This has been addressed fllO&l

reccnlly by ihe detailed sludy ol ihe kaueho La IHiea

snakes by 1
fl Duke tl99Il. His explanation of low

rales of exlinclion, evolution and fauuat tumovcr in

repbles (compared with mammals and birds) eentics

on two concomitants o. reptile etlothcrmy; • low

eneivy requirements and sanall si/c enabling survival

Of reptile populations in relutria loo small for the

raptdly metabolising and generally larger endoihernis

(witness ihe recent situation in Auslralia rcajardine

mammal versus repiile evlinetions). Ihus. during

periods i>f euvironniental change, many eudolherm

populations and species can be driven lo extinction by

habitat rcduclion. while the syulopic reptiles and

amphibians merely suffer ranue eoniractioit or

fragmentation. Restoration ol formei elunalic regimes

permits re -establishment by Ihe former reptile

populations but may regnire evolutionary change or

migration before a new mammal fauna emery.es.
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